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Plantinggeometryandfertigation
patternsfordrip irrigatedvegetables....
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Drip irrigationsystemis recognizedasthemostefficientwayto irrigatethe
cropsasit applieswaterwith efficiencyof about85-90%.Drip systemallows
bettercontrolover irrigationtiming and amountswhich makesit suitable
for all kindsof soils.In drip irrigationtheplantfoliagestaysdry limitingthe
incidenceofplantdiseasesandbecauseof thelimitedwettedarea,itmaintains
a weedfreezonebetweenthecroprows.Substantialincreasein cropyields
(20-80%) and improvementin qualityof produceis observedunderdrip
irrigatedcrops.
Drip irrigation
Dripirrigationistheslowandpreciseapplicationofwaterandwatersoluble
nutrientsdirectlytotheplants'rootzonesthroughemittersordrippers,onor
belowthesoilsurface,atalowratevaryingfrom0.5- 2.4literperhour.Slow
andfrequentapplicationsarethetwomajorattributesthatdistinguishdrip
systemfromotherconventionalmethodsofwaterapplication.Thesystemuses
anetworkofmainlines,sub-mainsandlateralswithemissionpointsspaced
alongthelaterallength.Wateris appliedthroughmechanicaldevicescalled
'emitters'thatarelocatedatselectedpointsalongwaterdeliverylines(laterals).
Eachdripperor emittersuppliesa preciselymeasuredquantityof water,
nutrientsandotherrequiredgrowthsubstancesdirectlyintotherootzone
oftheplant.Properdesign,selectionofrightcomponents,properlayoutand
installationandpropermaintenancearethekeyfactorsinsuccessfulrunning
of thedripsystem.Yieldimprovementofabout20-50%andwatersavingof
about30-60%canbeachievedoverconventionalirrigationsystems.
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A typicallayoutofthedripirrigationsystem(Courtesy:JainIrrigation)
Planting geometry
Farmersare cultivatingvegetablesat spacingand geometrydevelopedfor
thesurfaceirrigationmethodswhichmaynotbeappropriateunderthedrip
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pairedrowplantingwithsquare,rectangularor triangulatedgeometrycanbe
optedon thebasisof rootandcanopyspreadof theplants.Differentplanting
geometrieshavedifferentplant populationand plant density.In optimal
plantinggeometrytheplantandrowspacingis soadjustedthatit minimizes
thecompetitionforwater,nutrientandlightamongtheplants,simultaneously
improvesthecropyieldandquality.
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It is logicalto envisagethatnutrientrequirementof plantis notuniform
throughouttheseason.It varieswiththeageandgrowthstageof thecrop.
Dripsystemmakesitpossibletoadjusthefertigationscheduletosupplythe
nutrientsaccordingtothevaryingcropneedsaspertheplantgrowthstages.
Therecommendedfertilizerdosecanbedistributedoverseveralfertigation
eventswithvaryingquantitiesperapplicationi aspecificfertigationpattern.
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Crop SpecificGeometryandFertigationPatterns
DifferentplatinggeometriesandfertigationpattershavebeentestedatICAR-
RCER ResearchCentre,Ranchi and the recommendationsare madefor
tomato,chilli,broccoliandsweetcorn.Combinationofwatersolublefertilizer
(NPK::19:19:19)andUrea(46 % N) is usedto fertilizethecropsusingdrip
irrigationsystem.Therecommendedoseoffertilizercanbeappliedin aspecific
fertigationpatternsdevelopedfor eachcrop.Optimalplantinggeometriesand
fertigationschedulesforsomeof thevegetablesarepresentedin thisfolder.
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Tomato
Therecommendeddoseof fertilizerfor
tomatois 120:60:60Kg NPK perha. In
tomatoit ispossibletohave18fertigation
eventsthroughoutthecroppingseasonas
shownhere.Highertomatoyieldcanbe
achievedbyplantingthetomatocropata
spacingof40x50x60cminthetriangulated
plantinggeometry(40,000plantsperha).
Applicationof lowerdoseof nutrients
in theinitialanddevelopments ageand
increasingatmidandendstage(after10th
weekof sowing)of croppingseasongives
bettercropyields.This combinationof
geometryandfertigationpatternresulted
inyieldandwaterproductivityof80.9t/ha
and34.8kg/m3,respectivelywithbenefit-
costratioof 1.64andnetbenefitof Rs.
1,58,000/-perhactare.
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Chilli
Week
no
1-6
7-9
10-12
13-16
17-18
0.380
0.760
1.516
1.896
1.136
0.156
0.313
0.623
0.780
0.460
Therecommendeddoseof chilliesis 50:60:60kgNPK perha.Chillibeinga
longdurationcropthefertigationeventscanbescheduledover21weeksand
theweeklydistributionof fertilizerdoseandoptimalplantinggeometryis
givenhere.
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Week "'S1"'0"""1I', .*';'X,U.,e' ",
fertilizl'i gi(F5" I":..,,.,,": >i',.;.no gl'f5"dedmal'. deci'nial It. .'. .,
1-4 1.300 0.820
5-7 1.516 0.939
8-9 2.275 1.107
10-11 1.706 1.056
12-14 0.379 0.234
fertilizer per fertigatlOn t vent is thtc
bes~ fertigation strategy tor chilli.
The chilli plants should be planted in
y. triangulargeometrywith plantto plant
""1 and row to row spacingof 50 and 40,id
I
cm,respectively.Thespacingbetween
twopairedrowsis 60cm.Adoptionof
thisplantinggeometryandfertigation
patterncan resultin the chilli yield
andwaterproductivityof 14.4t/haand
5.2kg/m3,respectivelywitha benefit
costratioof 1.69andnetbenefitof Rs.
1,45,000/-perhectare.
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Broccoli
Broccolis a shortdurationcrop.The
recommendedose of broccoli is
150:60:60kgNPK perhawhichcanbe
distributedoverthegrowingperiodof14
I weeks.Increasedyieldcanbeobtained
if higherfertigationdoseis provided
duringthe initial and developmental
stage.Broccoliyieldsupto31.3t/hacan
beobtainedwithhigherfertigationin
I thedevelopmentals ge(8to11weeks
I aftersowing).Plantationof broccoli
I in triangulatedgeometrywithplanto
plantandrowtorowspacingof40and
30 cm, respectivelyis recommended.
This geometryresultsin the plant
populationof66,600plantsperhectare.
Withthispackageofpracticeyieldand
waterproductivityof31.3t/haand15.8
I kg/m3,respectively.A benefitcostratio
I of 1.51andnetbenefitofRs.1,06,000/-canbe obtainedunderrecommended
practice.
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Recommendeddose of sweetcorn is
150:60:60kg NPK per hawhichcanbe
scheduledover14weeks.Cropperforms
well evenwith lower fertigationdose
for first6 weeks.Applicationof higher
fertilizerdoseduring7thto 12thweek
is recommendedfor sweetcorn. The
rectangularcrop geometrywith plant-
to-plantandrow-to-rowspacingof 15
and50cmandhavingplantpopulation
of 133000perhectareis recommended
forthesweetcorn.Cobyieldsupto21.3
t/hacanbeachievedwiththisgeometry
and fertigationpractice.This type of
planting arrangementand fertigation
givesa benefit-costratio of 2.05with
netbenefitofRs. 1,12,000/-perhectare.
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Thefactspresentedin thisfolderaretheoutcomeof aresearchprojectfunded ~
bytheNABARD,ICAR andtheirrigationinfrastructurewasprovidedbythe ~
M/s PremierIrrigationAdritechPvt.Ltd.asaninterventionunderPublic i
PrivatePartnership. t«
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WatersolublefertilizerI
Urea.. I Weekno I > (19:19:19
Kg/IS decimal
Kg/IS decimal
... I 1-6 0.946 0.078. 7-9 1.578 0.130.
10-14 0.631 0.050
I 15-21 0.315 0.026
Week
Watersoluble Urea
fertilizer Kg/I5no
Kg/I5 decimal decimal
1-3 1.516 0.938
4-6 2.275 1.407
7-9 3.033 1.876
10-12 3.792 2.346
13-14 3.033 1.876
